Diminished activation of the MAP kinase pathway in CD3-stimulated T lymphocytes from old mice.
Stimulation of the ERK family of protein kinases ('extracellular signal regulated kinases', also known as MAP kinases) plays an important role in the activation of many cell types, including T lymphocytes. ERKs are activated when they are phosphorylated by an upstream activator, the dual-specific protein kinase MEK. To see if aging leads to an impairment of MEK activation in mouse T cells, we used a mobility shift assay in which activation of MEK leads to phosphorylation and altered mobility of ERK-2 kinase. Similarly, we monitored mobility of pp90rsk, a known ERK substrate, as an indication of ERK function. We found an age-related decline in the ability of mouse T cells to activate both MEK and ERK function in response to stimulation by antibodies to the CD3 chain of the T cell receptor. Aging did not alter the kinetics of enzyme activation, but did diminish (by about 2-fold) the maximal level of substrate converted into the slower migrating form. Naive and memory CD4 T cells from young mice were equally able to convert ERK2 to its slower migrating form, suggesting that the decline in MEK function is not likely to be attributable to the shift, with age, from naive to memory T cell predominance. Our data suggest that age-dependent declines in gene activation, including genes for key cytokines like IL-2, may be due to declines in the upstream signals that lead to activation of the MEK/ERK protein kinase cascade.